Executive Summary

Failure to Earn a High School Diploma: Correlates & Consequences for Central Pennsylvania
Failure to earn at least a high school diploma is associated with reduced hourly compensation among U.S. youth. In research conducted with the Central Pennsylvania Workforce Development Corporation (CPWDC; see http://www.cpwdc.org/payt.htm), the average difference in hourly compensation between youth in the U.S. who earned a diploma and those who did not is between 68¢ and $1.21 per hour.
According to the staff of the CPWDC, the U.S. Census Bureau estimated that there currently are 11,245 persons in central Pennsylvania counties between 18 and 24 years old who do not have high school diplomas (counties of Centre, Clinton, Columbia, Lycoming, Mifflin, Montour, Northumberland, Snyder, and Union). If 60.3% of high school dropouts in central Pennsylvania could be employed (the same percentage as in the nation's general population), 6,781 of central Pennsylvania dropouts would be employed.
These 6,781 young people taken together would have earned an total of between $4,611 and $8,205 per hour more if they had earned at least a high school diploma. If all youth who dropped out were full-time (40 hours per week), full-year (50 weeks per year) workers, the aggregate compensation differences would be between $9.2 million and $16.4 million per year. The Pennsylvania personal income tax rate is 3.07%, which means that between $283,000 and $504,000 in state tax revenue would be foregone from lost full-time, full-year work opportunities. Taxes foregone for various Pennsylvania townships and cities would add to the social cost of dropping out of school. 
Focus Background
High school graduation is important to social and individual economic well-being. Graduation rates are associated with increases in worker productivity and economic growth in the United States (Goldin & Katz, 2003) . Rising wage differentials between high school graduates and dropouts have increased economic incentives to graduate from high school (Heckman & LaFontaine, 2007b) . The internal rate of return to graduating from high school compared with dropping out is over 50 percent (Heckman, Lochner, & Petra, 2008) . Inflationadjusted weekly wages of high school dropouts have declined relative to high school and college graduates since the 1970s (Autor, Katz, & Kearney, 2005) . The expected lifetime earnings and full-time employment rates for high school dropouts have been lower, and unemployment rates have been higher, than for high school graduates (Rumberger, 1987, p. 114) .
Increasing high school graduation rates is a primary aim of the No Child Left Behind Act (20 USC 6301. Public Law 107-110, 2001 ). The graduation rate is defined by the Act as the percentage of students who, within the standard number of years, meet a state's academic standards to receive high school diplomas. The number of students who receive General Educational Development certificates and certificates of attendance specifically are excluded from calculations of graduation rates.
The more restrictive definition of "graduation" in the No Child Left Behind Act caused reassessment of the meaning and implications of graduation rates and trends. Measurement of graduation rates is uncertain due to differences in definitions and inconsistency among data sources (Swanson & Chaplin, 2003) . High school graduation rates in the United States climbed steadily throughout the 20th century (Mishel & Roy, 2006, p. 4) due to compulsory schooling and movement of the economy from a traditional rural agricultural to primarily an industrial base. Heckman and LaFontaine (2007a) , using alternative definitions and data sources, found that U.S. high school graduation rates actually stagnated or declined after reaching a peak in the late 1960s. Moreover, graduation rates of minorities are much lower than estimated previously. Coupled with the productivity, growth, wage, and employment consequences of failure to receive a high school diploma, the specter of having a higher incidence and greater number of dropouts than ever previously estimated raises the stakes for reducing the negative impact of the failure to leave high school with a diploma.
Estimates of the number of dropouts in central Pennsylvania, the geographic focus of this study, are uncertain. On one hand, the Pennsylvania Department of Education Workforce Development Corporation uses U.S. Census Bureau estimates to report 11,245 persons between 18 and 24 years of age in the region who do not have a high school diploma. The aggregate impact of dropping out of secondary school depends not only on the employment and compensation deficit caused by dropping out of secondary school, but also on the numbers of dropouts who are believed to exist in the region.
Purpose
The purpose of the research described in this report was to estimate the personal compensation foregone as a consequence of the failure of these 681 dropouts in [2005] [2006] to leave high school with a diploma. To provide this estimate, from the National Longitudinal Survey of Youth 1997 (NLSY97) (Bureau of Labor Statistics, 2007a) was analyzed to calculate, using ordinary least squares regression, the average difference, ceteris paribus, between the personal compensation of dropouts and graduates at the national level. Then, the average personal compensation difference is multiplied by the number of the central Pennsylvania dropouts working, which provides an estimate of the aggregate personal compensation costs of failure to earn a high school diploma for central Pennsylvania. This central Pennsylvania estimate is crude because it is based on the following assumptions and constraints:
The average compensation difference is a reasonable estimate for all dropouts. In the sense that the • mean is the best, linear, unbiased estimator of the expected value of a parameter, this statement is true. The aggregate estimate of personal compensation foregone is reasonable, in a statistical sense, for the population of dropouts in central Pennsylvania. However, the regression approach applied in this analysis holds constant variables in the regression equation other than the variable measuring whether a high school diploma is earned. A practical matter is that the average compensation difference is a poor estimate of the impact of failure to earn a high school diploma for individual dropouts, who vary considerable in measured and unmeasured ways. The average compensation difference is estimated for a national sample of respondents to the • NLSY97, not for central Pennsylvania youth. A major assumption is that the dynamics of failure to earn a high school diploma are similar for a national sample of youth and central Pennsylvania youth. This assumption is not testable with the NLSY97 data.
Organization
Presented in the remainder of this report are: a listing of specific research questions answered; the methodology followed to conduct this research, including the target population and sample selected, variables studied, and analyses conducted; the results of analyses that answer each research question; conclusions that apply national estimates of the impact of the impact of failure to earn a high school diploma to central Pennsylvania data; and, then, alternate aggregate estimates of the employment and compensation effects of dropping out of school in the central region of Pennsylvania. An answer to research question 1 helps describe the dynamics of earning at least a high school diploma. The answer to research question 2 is used to extrapolate the impact of failure to earn at least a high school diploma estimated from a national sample of youth to central Pennsylvania high school dropouts.
Methods Target Population & Sample
The National Longitudinal Surveys (NLS) are a set of surveys sponsored by Each of the NLS samples consists of several thousand individuals, some of whom have been surveyed over several decades. The earliest NLS interviews began in 1966 under the original sponsorship of the Office of Manpower, Automation, and Training (now the Employment and Training Administration). The NLS cohorts were formed in an effort to understand specific issues pertaining to the U.S. labor market, such as retirement, the return of housewives to the labor force, and the school-to-work transition. Since that time, however, the surveys have been expanded to provide useful information on an extremely broad range of topics. The NLSY97 cohort was studied in this research. 
Variables
Specified in Table 1 are dependent and independent variables examined in this research that were constructed from NLSY97 data. In this study, the associations of dependent variables indicating high school degree status and hourly compensation were examined as functions of ascriptive and social characteristics, geographic location, and income status. , 2007) . Transformations of point and interval estimates from SPSS-derived logistic regressions (log odds statements) to conditional probability statements were calculated using spreadsheet processes developed by the authors. 
Analysis
Findings Likelihood of Earning a High School Diploma by 2005
Provided in Table 2 are estimates of the likelihood of earning at least a high school diploma by 2005. Seventy-nine percent of the 5,905 NLSY97 sample members studied had earned at least a high school diploma by 2005. On one hand, being male, Hispanic/mixed race, black, and ever being married are negatively related to earning a diploma. On the other hand, youth living in households with income above the poverty line are more likely than those living in poverty to earn a diploma as are youth living in the western U.S. rather than the northeast,. Living in the south or north central region of the U.S. rather than the northeast as well as residing in an urban rather than rural area are unrelated to the probability of earning at least a high school diploma by 2005. By itself, the likelihood that a youth living in a household above the poverty line earning a diploma is between 2.28 and 2.97 times greater than for a youth living in poverty. Said in another way, probability of earning a diploma is 16% greater for a youth living in a household above the poverty line than a youth living in poverty. *Statistically significant at a =.05 **First partial derivative of the logistic function evaluated at the mean of the dependent variable.
Hourly Compensation in 2005
Displayed in Table 3 Males received higher hourly compensation than females as did youth residing in urban rather than rural areas, youth ever married, and youth living in households above the poverty line. Hispanic/mixed race and black youth received lower hourly compensation than non-black, non-Hispanic youth as did youth living the north central and southern regions of the U.S. rather than the northeast. Compensation of youth living in the western and northeast regions of the U.S. did not differ. (SPSS, Inc., 2007 ) of NLSY97 data (Bureau of Labor Statistics, 2007a ). An alternate model specification with the natural log of hourly compensation as the dependent variable yielded quite similar model fit and substantive results to findings presented in this table.
*Statistically significant at a =.05
/ page 10 / The focus of this study is on the impact of failure to earn at least a high school on hourly compensation. Eighty percent of NLSY97 sample members who reported compensation in 2005 had earned at least a high school diploma by 2005. Based upon regression results documented in Table 3 , the compensation premium for earning at least a diploma was 95¢ per hour, ±27¢ per hour. Said in another way, we are 95% confident that, all other variables in the regression equation held constant, youth acquiring at least a high school diploma by 2005 received compensation between 68¢ and $1.21 per hour higher than youth who did not earn diploma or received a GED certificate.
Conclusions from Analyses of NLSY97 Data Perspectives
The point and interval estimates derived from this analysis of the NLSY97 data highlight the average employment and compensation impacts of failure to earn a high school diploma in the United States. Aggregate losses of employment and earnings opportunities in central Pennsylvania are calculated by multiplying the size of the population at risk for dropping out of secondary school by these point and interval estimates. However, because the number of dropouts in central Pennsylvania is uncertain, provided are several estimates of the aggregate impact of the failure to earn a high school diploma. One estimate is based on the number of dropouts in central Pennsylvania counted by the Pennsylvania Department of Education. Another estimate is based on U.S. Census Bureau figures.
Based on Pennsylvania Department of Education Dropout Reports
Pennsylvania Department of Education data indicate that there were 681 high school dropouts from central Pennsylvania secondary schools in the 2005-2006 school year. NLSY97 data indicate that 60.3% of youth with at least a high school diploma are employed. Under the assumption that this national rate of high school completion maps well to the employmentpopulation ratio of central Pennsylvania youth, 411 of these dropouts would be employed. Extrapolating from the findings in Table 3 , these 411 would have earned an aggregate $390 per hour more if they had earned at least a high school diploma. If all were full-time (40 hours per week), full-year (50 weeks per year) workers, the aggregate compensation differential is $780,900 per year. The Pennsylvania personal income tax rate is 3.07%, which means that $23,974 in state tax revenue is foregone from full-time, full-year work.
Using the lower bound estimate of the impact of earning at least a high school diploma, the aggregate hourly compensation differential for these 411 employed dropouts could be as low as $280 ($560,000 in aggregate compensation and $17,192 in aggregate state personal income tax revenues if all were full-time, full-year workers). Using the upper bound estimate of the impact of earning at least a high school diploma, the aggregate hourly compensation differential for these 411 employed dropouts could be as high as $497 ($992,620 in aggregate compensation and $30,535 in aggregate state personal income tax revenues if all were fulltime, full-year workers).
Based Estimates of Educational Attainment of 18-to 24-Year Olds in Pennsylvania from Census
According to the staff of the Central Pennsylvania Workforce Development Corporation, the U.S. Census Bureau estimates that there are 11,245 persons in the nine-county central Pennsylvania region between the 18 and 24 years old who do not have a high school diploma. Again, NLSY97 data indicate that 60.3% of youth with at least a high school diploma are employed. Under the assumption that this national rate of high school completion maps well to the employment-population ratio of central Pennsylvania youth described by Census data, 6,781 of these dropouts would be employed. Extrapolating from the findings in Table 3 , these 6,781 would have earned an aggregate $6,442 per hour more if they had earned at least a high school diploma. If all were full-time (40 hours per week), full-year (50 weeks per year) workers, the aggregate compensation differential is $12,883,900 per year. The Pennsylvania personal income tax rate is 3.07%, which means that $395,536 in state tax revenue is foregone from full-time, full-year work.
Using the lower bound estimate of the impact of earning at least a high school diploma, the aggregate hourly compensation differential for these 6,781 employed dropouts could be as low as $4,611 ($9,222,160 in aggregate compensation and $283,120 in aggregate state personal income tax revenues if all were full-time, full-year workers). Using the upper bound estimate of the impact of earning at least a high school diploma, the aggregate hourly compensation differential for these 6,781 employed dropouts could be as high as $8,205 ($16,410,020 in aggregate compensation and $503,788 in aggregate state personal income tax revenues if all were full-time, full-year workers). this grant. A report of findings from the CPWDC PAYT project is available as an Adobe PDF file at: http://PAYT-CPWDC-Report.notlong.com. The views expressed in this document are those of the authors and do not represent positions of the Pennsylvania Department of Labor and Industry or the CPWDC.
Mission
This report was prepared using the resources and expertise of the Penn State WED Initiative, which is an alliance between Penn State's College of Education and Penn State Outreach. The mission of the WED Initiative is to support the development of the workforce in Pennsylvania primarily through the application of Penn State resources to conduct economic and workforce analyses for employers, industry partnerships, nonprofit organizations, and government entities. For additional information about the WED Initiative, see http://PennStateWED. notlong.com.
In addition to technical research reports, the WED Initiative produces a variety of reports for public use, such as through its Economic and Workforce Brief product (see http://PSUBrief. notlong.com). The web site for the WED Initiative is available at http://PennStateWED. notlong.com, and a two-page summary of the Initiative is displayed in an Adobe PDF file posted at http://PSU-WEDInitiative.notlong.com. For additional information about the WED Initiative capabilities, see http://WDICapabilities.notlong.com. Legacy publications of the Initiative prior to 2005 are available at http://WEDActivities.notlong.com.
Integrity & Independence in the Conduct & Reporting of Research
The Penn State WED Initiative often conducts research analysis about topics and issues that, at times, are the focus of vigorous debate and public attention and that frequently are associated with diverse stakeholders who represent divergent opinions. The Initiative adds value to this debate, attention, and discussion by conducting and reporting research and analysis decisions affecting economic and workforce development using the most objective approaches possible. The research and analysis of the WED Initiative are pursued independent of the commercial or political interests of any actual or potential sponsor of WED Initiative work.
